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Abbott Laboratories

Attention: Thomas F. Willer, Ph.D.

200 Abbott Park Road, D-389, Building AP30
Abbott Park, IL 60064-3537

Dear Sir:

This is in reference to your abbreviated new drug application
dated February 24, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Atracurium Besylate
Injection, 10 mg/mL packaged in a 5 mL Abboject® Syringe.

Reference is also made to your amendments dated September 27,
November 1, 1996 and January 17, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Atracurium Besylate Injection, 10 mg/mL to be
bioequivalent and, therefore, therapeutically equivalent to the
‘listed drug Tracrium® Injection, 10 mg/mL of Glaxo Wellcome Inc.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.



We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Pouglas L. Spa
Director

W’ s
Office of Generic Drugs

Center for Drug Evaluation and Research
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Compatibility and Admixtures: Atracurium besylate infusion solutions may be prepared by
admixing atracurium besylate injection with an approprate diluent such as 5% Dextrose
Injection USP, 0.9% Sodium Chloride Injection USP, or 5% Dextrose and 0.9% Sodium Chionde
Injection USP. infusion soiutions should be used within 24 hours of preparation. Unused
solutions should be discarded. Solutions containing 0.2 mg/ml or 0.5 mg/mL atracurium besylate
in the above dilvents may be stored either under refrigeration or at room temperature for 24
hours without significant loss of potency. Care should be taken during admixture to prevent
inadvertent contamination. Visually inspect prior to administration

S| dation of ium besylate has been demonstrated to occur more
rapidty in Lactated Ringer’s solution than in 0.9% Sodium Chloride soiuticn. Therefore, it is
recommended that Lactated Ringer's Injection USP rot be used as a diluent in preparing
salutions af atracurium besylate injectian for infusion

Parenteral drug products should be visually for parti matter and di:
prior to administration, whenever solution and container permit.
HOW SUPPLIED

Atracurium Besylate injection, 10 mg/mL, is supplied as follows:

Concentration  Fill Volume/ Total Atracusium Besylete
List Coatainer Description {mg/mL}  Comtainer Size {Per Container)

7376-01  Single-Dose Glass Fliptap Viali 10 5 mL fitl/5 mt. 50 mg
737701 Single-Dose Ampu! 10 25mLfilys mL 25mg
7371402 Single-Dose Ampul 10 §mL fitl/5 mL 50 mg
73719-01  Multiple-Dose Glass Firptop Via) 10 10 mL il 10 mL 100mg
7384-01  Single-Dose Abboject Syringe 10 5 mt fill/SwL 50mg

BEITRERES

Storage: Atracurium Besylate Injection should be retrigerated at 2° to 8°C (36° 1o 46°F)
to preserve potency. DO NOT FREEZE. Upon removal from refrigeration to room
temperature storage conditions (25°C/77°F), use Atracurium Besylate Injection within
14 days even if rerefrigerated.

Caution: Federal (USA) iaw prohibits dispensing without preseription.

©Abbott 19% 06-9421-R1-Rev. Aug., 1996 Printed in USA
ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064, USA
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This drug should be used only by adequately trained individuals familiar wmhls actions,
charactenstics, and hazards.

DESCRIPTION

Atracurium besylate injection is an intermediate-duration, nondepolarizing, skeletal muscle
relaxant for intravenous administration. Auacurium besylate (s designated as 2-{2-
Carboxyethyll-1,2,3,4-tetrahydro-6,7-dimethoxy-2-methyl-1-veratrylisaguinalinium
benzenesutfonate, pentamethylene ester. [t has a molecular weight of 1243.49 and 1ts moleculat
formula is Cg5HgaN2018S). The structural formuia is:
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Atracurium besylate 1s a complex molecute containing four sites at which different
stereochemical configurations can occur. The symmetry of the molecule, however, resuits in
only ten, instead of sixteen, passible difterent isomers. The manufacture of atracurium besylate
results in these isomers being preduced in unequal amounts but with a consistent ratio. Those
moleciles in which the methyl group attached to the quaternary nitrogen projects on the
opposite side to the adjacent substituted - benzyl moiety predominate by approxsmately 3:1

Atracurium Besylate Injection is a sterile, nonpyrogenic agueaus solution. Each mL contains
astracurium besylate 10 mg and b acid for pH ad pH 325 10 3.65. The
multiple dose vial contains 0.9% benzyl alcohol added as a preservative. Atracurium Besylate
Injection slowly foses potency with time at the rate of approximately 6% per year under
refrigeration (3°C). Avracurium Besylate Injection should be refrigerated at 2° to 8°C {36° to 46°F)
1o preserve potency. Rate of loss in potency increases to approximately 5% per month at 25°C
{77°F). Upon remavat from refrigeration to room temperature storage canditions (25°C/77°F), use
Atracurium Besyiate Injection within 14 days even if rerelngerated.

OCH;




ntSnE PHARMACOLOGY
besylate is a 1zing skeletal muscle refaxant. Nondepolarizing Sa:_m
g the neurotr actien of il by binding p ly with
cholinergic receptor sites on the motor end-piate. This antagonism is inhibited, and
neuromuscular block reversed, by acetylcholinesterase inhibitors such as neostigmine,
edrophonium, and pyridostigmine.

Atracurivm can be used most advantageously if muscle twitch response to peripheral nerve
stimulation is monitored 1o assess degree of muscle relaxation

The duration of neuromuscular block produced by atracurium is approximately one-third o one-
half the duration of block by d- , 8nd p at initially
doses. As with other nondepolanzing neuromuscular u_nn_aa the time to onset of paralysis
decreases and the duration of maximum effect increases with increasing atracurium doses.

The EDgs {dose required to produce 5% suppression of the muscle twitch response with
balanced anesthestal has averaged 0.23 mg/kg {0.11 to 0.26 mg/kg in various studies). An initial
atracurium besylate dose of 0.4 to 0.5 mg/kg generally produces maximum neuromuscular block
within 3 to § minutas of injection, with good or excellent intubation conditions within 2 to
2.5 minutes in most patients. Recovery from neuromuscular block {under balanced anesthesia)
can be expected to begin approximately 20 to 35 minutes after injection. Under balanced
anesthesia, recovery to 25% of control is achieved approximately 35 to 45 minutes after
injection, and recovery is usually 95% complete appraximately 60 to 70 minutes after injection
The neuromuscular blocking action of atracurium is enhanced in the presence of patent
inhalation anesthetics. Isoflurane and enflurane increase the patency of atracurium and prolong

neur block by app ly 35%; however, halothane’s potentiating effect
{approximately 20%) is marginat {see DOSAGE AND ADMINISTRATION).
Repeated of doses of has no effect on the

duration of neuromuscular block if recavery is allowed to begin prior to repeat dosing
Moreover, the time needed to recover fiom repeat doses does not change with additional
doses. Repeat doses can therefore be administered at relatively reqular intervals with
predictable results. After an initial dose of 0.4 to 0.5 mg/kg under balanced anesthesia, the first

dose { dose is 0.08 to 0.1 mg/kg) is generally required
within 20 to 45 minutes, and subsequent maintenance doses are usually required at
approximately 15 to 25 minute intervals.

Once recovery from atracurium’s neuromuscular blacking effects begins, it proceeds more
rapidly than recovery from d-tubocurarine, metocurine, and pancuronium. Regardless of
atracurium dose, the time from start of recovery {from complete block) to complete (95%)
recovery is %EE.sn_mz 30 ss_:mm under balanced anesthesia, and approximately 40 minutes
under haloth or . R doses have no cumulative effect on
recovery rate.

Reversal of neuromuscutar block Ec&_ng by atracurium can __m achieved i:: an
anticholinesterase agent such as or pyrid ine, in
with an anticholinergic agent such as atropine or glycopyrrolate. Under balanced anesthesia,
reversal can usually be attempted approximately 20 to 35 minutes after an initial atracurium
besylate dose of 0.4 ta 0.5 mg/kg, or approximately 10 to 30 minutes after a 0.08 to 0.1 mg/kg

2

maintenance dose, when recovery of muscle twitch has started. Complete reversal is usually
attained within 8 to 10 minutes of the administration of reversing agents. Rare instances of
breathing difficuities, possibly S_..:ua to incomplete ;<mam_ have been reported following

h of d block. As with
ather agents in this class, the tendency for residual =n=33=w2_2 blockis increased it reversal
is attempted at deep levels of block or if inadequate doses of reversal agents are employed.

The pharmacokinetics of atracurium in man are essentially linear within the 0.3 to
0.6 mg/kg dose range. The elimination half-fife is approximately 20 minutes. THE DURATION OF
NEUROMUSCULAR BLOCK PRODUCED BY ATRACURIUM BESYLATE DOES NOT CORRELATE
WITH PLASMA PSEUDGCHOLINESTERASE LEVELS AND IS NOT ALTERED BY THE ABSENCE OF
RENAL FUNCTION. This is consistent with the results of in vitro studies which have shown that
alracurium is inactivated in plasma via two =c=9.a.__<a pathways: ester hydrolysis, catalyzed
by and Hofmann gl chemical process which
eccurs at physiological pH. Some placental transfer occurs in humans.

Radiolabel studies demonstrated that atracurium undergoes extensive degradation in cats,
and that neither kidney nor fiver plays a major role in its elimination. Biliary and urinary
excretion were the major routes of excretion of radioactivity {1otaling > 90% of the labeled dose
within 7 hours of dosing), of which atracurium represented only a minor fraction. The
metabolites in bile and urine were similar, including products of Hofmann elimination and ester
hydrolysis.

Atracurium is a less potent histamine releaser than d or
release is minimal with initial atracurium doses up to 0.5 mg/kg, and hemodynamic changes are
minimal within the recommended dose range. A maderate histamine release and significant falls
in blood pressure have been seen following 0.6 mg/kg of atracurium. The histamine and
hemodynamic responses were poorly correlated. The effects were generally short-lived and

but the bility of ial histamine release in sensitive individuals or in
patients in whom substantial histamine release would be especially hazardous (e.g., patients
with significant cardiovascular disease) Must be considered.

Itis not known whether the prior use of other nondepolacizing neuromuscular blocking agents
has any effect on the activity of atracurium. The prior use of succinylcholine decreases by
%Eex_sma_,\ 2 to 3 minutes the time to maximum block induced by atracurium, and may
increase za depth a w_onw Atracurium should be administered only after a patient recovers
from d block.

Elderly patients may .35 slightly attered ph i to younger
patients, with a slightly decreased total plasma clearance which is offset 3 a corresponding
increase in volume of distribution. The net effect is that there has been no significant difference
in clinical duration and recovery from neuromuscular block observed between elderly and
younger patients receiving atracurium.

INDICATIONS AND USAGE

Atracurium besylate injection is indicated, as an adjunct to general anesthesia, to facilitate
endotracheal intubation and to provide skeletal muscle relaxation during surgery or mechanical
ventilation.

CONTRAINDICATIONS

Atracurium is contraindicated in patients known to have a hypersensitivity to it,

WARNINGS

ATRACURIUM SHOULD BE USED ONLY BY THOSE SKILLED IN AIRWAY MANAGEMENT AND
RESPIRATORY SUPPORT. EQUIPMENT AND PERSONNEL MUST BE IMMEDIATELY AVAILABLE
FOR ENDOTRACHEAL INTUBATION ANB SUPPORT OF VENTILATION, INCLUDING
ADMINISTRATION OF POSITIVE PRESSURE OXYGEN. ADEQUACY OF RESPIRATION MUST BE
ASSURED THROUGH ASSISTED OR CONTROLLED VENTILATION. ANTICHOLINESTERASE
REVERSAL AGENTS SHOULD BE IMMEDIATELY AVAILABLE.

DO NOT GIVE ATRACURIUM BESYLATE BY INTRAMUSCULAR ADMINISTRATION.

Atracurium has no known effect on consciousness, pain threshold, o cerebration. !t should
be used only with adequate anesthesia.

Atracurium Besylate Injection, which has an acid pH, should not be mixed with alkaline
solutions {e.g., barbiturate solutions} in the same syringe or administered simuttaneously during
intravenous infusion through the same needie. Depending on the resuitant pH of such mixtures,
atracurium may be inactivated and & free acid may be precipitated.

Atracurium Besylate _.__23.. 10mL 3==a_a dose vials contain benzyl alcohat. Benzyl alcohol
has been iated with an of ical and other
newborn infants which are sometimes fatal. Atracurium Besylate Injection single dose vials,
ampuls and Abboject syringes do not contgin benzyl alcohol.

PRECAUTIONS

Genoral: Although m::::::_ is a less E._::: hi releaser than d-tub: ine or
the i of release in sensitive individuals must be

considered. Special caution should be ised in to patients in

whom substantial histamine release would be especiatly hazardous .m Q.. patients with clinically
significant cardiovascular disease) and in patients with any history (.., severe anaphylactoid
reactions or asthma) suggesting a greater risk of histemine release. in these patients, the
recommended initial atracurium besylate dose is lower (0.3 to 0.4 mg/kg) than for other patients
and should be administered slowly or in divided doses over ane minute.

Since atracurium has no clinically significant effects on heart rate in the recommended
dosage range, it will not counteract the bradycardia produced by many snesthetic agents or
vagal stimulation. As a result, bradycardia during anesthesia may be more common with
atracurium than with other muscle refaxants,

Atracurium may have profound effects in patients with myasthenia gravis, Eaton-Lambert
syndrome, or uther neuromuscular a_au-mom in s..__n._ potentiation of nondepolarizing agents has

been noted. The use of a peripheral nerve is impartant for assessing
neuramuscular block in Saua E:ga m_:___.: precautions should be taken in patients with
severe electrolyte disorders or

Muttiple factors in anesthesia practice are suspected of triggering malignant hyperthermia
{MH), a potentielly fatal hypermetabolic state of skeletal muscle. Halogenated anesthetic agants
and succinylcholine are recognized as the principal pharmacologic triggering agents in MH-
susceptible patients; however, since MH can develop in the absence of established triggering
&gents, the clinician should be prepared to recognize and treat MH in any patient scheduled for



general anesthesia, Reports of MH have been rare in cases in which atracurium has been used
In studies of MH-susceptible animals (swine) and in  clinical study of MH-susceptible patients,
atracurium did not trigger this syndrom.

Resi: to izing blocking agents may develop in burn patients.
Increased doses of nondepolarizing muscle relaxants may be required in burn patients and are
dependent on the time elapsed since the burn injury and the size of the burn.

The satety of atracurium has not been established in patients with bronchial asthma.
Long-Term Use in Intensive Care Unit (ICU): When there is a need for long-term mechanica!
ventilgtion, the benefits to risk ratio of block must be . There is only
imited information available on the efficacy and safety of long-term {days to weeks) intravenous
atracurium infusion to facilitate mechanical ventilation in the ICU. These data suggest that there
is wide interpatient variability in dosage requirements and that these requirements may
decrease or increase with time,

Little information is avadable on the plasma Jevels and clinical consequences of atracusium
metabglites that may accumulate during days to weeks of atracurium administration in (%0
patients. Laudenosine, a major biologically active metabolite of atracurium without
neuramuscular blocking activity, produces transient hypotension and, in higher doses, cerebral
excitatory effects (generalized muscle twitching and seizures) when administered to several
species of animals. There have been rare reports of seizures in ICU patients who have received
atracurium or other agents. These patients usually had predisposing causes (such as head
trauma, cerebral sdema, hypoxic encephalopathy, viral encephalitis, uremia). There are
i data to whether or nat laudanosine contributes to seizures in ICU patients.

WHENEVER THE USE OF ATRACURIUM OR ANY NEUROMUSCULAR BLOCKING AGENT IS
CONTEMPLATED IN THE ICU, IT IS RECOMMENDED THAT NEUROMUSCULAR TRANSMISSION
BE MONITORED CONTINUOUSLY DURING ADMINISTRATION WITH THE HELP OF A NERVE
STIMULATOR. ADDITIONAL DOSES OF ATRACURIUM OR ANY OTHER NEURDOMUSCULAR
BLOCKING AGENT SHOULD NOT BE GIVEN BEFORE THERE 1S A DEFINITE RESPONSE TO TiOR
TO THE FIRST TWITCH. IF NG RESPONSE 1S ELICITED, INFUSION ADMINISTRATION SHOULD
BE DISCONTINUED UNTIL A RESPONSE RETURNS,

Hemofiltration has a minimal effect on plasma levels of atracurium and its metaholites,
including aug The effscts of b and hemoperfusion on plasma levels of
atracurium and its metabolites are unknown.

Drug Interactions: Drugs which may erhance the neuromuscular biocking action of atracurium
include: haloth certain P y the and

1 ins; lithium; ium salts; procai and quinidine.

If other muscle refaxants are used during the same the ibility of a synerg
or antagonist effect should be considered.

The prior administration of succinyicholine does not enhance the duration, but quickens the
onset and may increase the depth, of neuromuscular block induced by atracurium. Atracurium
should not be edministered until a patient has r d from inylcholine-induced
neuromuscutar block.
Potb L

of Fentitity: C and fertility studies have
was evaluated in a battery of three short-term mutagenicity

not been
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tests. It was nonmutagenic in both the Ames Salmanella assay at concentrations up to
1000 mcg/plate, and in a rat bone marrow Cytogenicity assay at up to paralyzing doses. A
positive response was observed in the mouse lymphoma assay under conditions {80 and
100 meg/mL, in the absence of metabolic activation) which killed over 80% of the treated cells:
there was no mutagenicity at 60 meg/ml and lower, concentrations which killed up to half of the
treated cells. A far weaker response was observed in the presence of metabolic activation at
concentrations (1200 meg/mL and higher} which also killed over 30% of the treated cells.

Mutagenicity testing is intended to simulate chronic {years to lifetime) exposure in an effort to

determine potential carcinogenicity. Thus, a single positive mutagenicity response for a drug
used infrequently and/or briefly is of questionable clinical relevance.
Pregnancy: Terstogenic Effects: Pregnancy Category C. Atracurium besylate has been shown to
be potentially teratogenic in rabbits when given in doses up to approximately one-half the
human dose. There are no adeqguate and well-controlled studies in pregnant women. Atracurium
should be used during pregnancy only if the potential benefit justifies the potential risk to the
fetus

Atracurium besylate was administered subcutaneously on days & through 18 of gestation
to non-ventilated Dutch rabbits. Treatment groups were given either 0.15 mg/kg once daily or
0.1 mg/kg twice daily. Lethal respiratory distress occurred in two 0.15 mg/kg animals and in
one 0.1 mg/kg animal, with transient respiratory distress or other evidence of neuramuscular
block oceurring in 10 of 19 and in & of 20 of the 0.15 mg/kg and 0.1 mg/kg animals,
respectively. There was an i incid of centain g visceral
and skeletal anomalies or variations in one o both treated groups when compared to non-
treated controls. The percentage of male fetuses was lower (41% vs. 51%) and the post-
implantation losses were increased (15% vs. 8%) in the group given 0.15 mg/kg once daily
when compared to the controls; the mesn numbers of implants (6.5 vs. 4.4) and normal live
fetuses (5.4 vs. 3.8) were greater in this group when compared te the control group.
Labor and Delivery: It is not known whether muscle relaxants administered duri ing vaginal
defivery have immediate or delayed adverse effects on the fetus or increase the likelihood that
resuscitation of the newborn will be necessary. The possibility that forceps defivery will be
necessary may increase.

Atracurium besylate (0.3 mg/kg} has been administered to 26 pregnant women during defivery
by cesarean section. No harmful effects were attributable to atracurium in any of the newbarn
infants, afthough small amounts of stracurium were shown ta cross the placental barrier. The

ity of respiratory depression in the newborn infant shoutd always be considered
following cesarean section during which a neuromuscular blocking agent has been
administered. In patients receiving magnesium sulfate, the reversal of neuromuscular block may
be unsatisfactory and atracurium besylate dose should be lowered as indicated.
Nursing Mothers: It is not known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk, caution should be exercised when atracurium besylate is
administered to a nursing woman,
Pediatric Use: Safety and effectiveness in pediatric patients below the age of | month have not
been esteblished.
Use in the Elderly: Since g in 1983, Hed clinical exp: and limited data

from controiled trials have not differences in , safety, or dosage
Tequirements between healthy elderly and younger patients {see CLINICAL PHARMACOLOGY);
howaver, as with other neuromuscular blocking agents, the use of a peripheral nerve stimulator
o monitor neuromuscular functions is suggested {see DOSAGE AND ADMINISTRATION
ADVERSE REACTIONS
Observed in Controlled Clinical Studies: Atracurium was well tolerated and usaca& few
adverse reactions during extensive clinical trials. Most adverse reactions were suggestive of
histamine release. in studies including 875 patients, atractrium was discontinued in only one
patient (who required treatment for bronchial secretions), and six other patients required
treatment for adverse resctions attril to g in one, ] in
fivel. Of the five patients who required treatment for hypotension, three had a history of
significant cardiovascular disease. The overall mcidence rate for chinically important adverse
reactions, therefore, was 7/875 or 0.8%. The table below includes ali adverse reactions reported
attributable jum during clinicat trials with 875 patients.

wew sa_mmnomi. emw!._m:._.m REPORTING ADVERSE REACTIONS

Adverse Reaction Initiat Atracurium Besylate Dose {mg/kg}

0.00t0 030 031t0050* greater than or equalto 0.60  Total

(n=485)  (n=-366} (n=24) {n = 875}

Skin Flush 1.0% 8.7% 292% 5.0%
Erythema 06% 05% 0% 06%
Itching 04% 0% 0% 0.2%
Wheezing/Bronchial Secretions 0.2% 03% 0% 0.2%
Hives 0.2% 0% 0% 01%

*Includes the recommended initiai dosage range for most patients.

Most adverse reactions were of little clinical significance unless they were associated with
significant hemodynamic changes. The table below izes the i of subs!
vital sign changes noted during atracurium clinical trials with 530 patients, without
cardiovascular disease, in whom these parameters were assessed.

PERCENT OF PATIENTS SHOWING > 30% VITAL SIGN CHANGES FOLLOWING
ADMINISTRATION OF ATRACURIUM

Vital Sign Change Initial Atracurium Besylate Dose {my/kg)
0.00t00.30 03110 0.50* 2060 Total
{n =365} in=144) in=21} (n =530

Mean Arterial Pressure

Increase 19% 28% 0% 21%

Decraase 11% 21% 143% 19%
Heart Rate

Increase 16% 28% 48% 21%

Decrease 08% 0% 0% 06%

*includes the recommended initial dosage range for most patients.



Dbserved in Clinical Practice: Based on inival clinical practice experience in approximately
3 million patients who Snazma atracurum (n the U.S. and in :; United Kingdom, spontaneously
reported adverse were { y 0.01 to 0.02%). The following
adverse reactions are among the most :3:2:2 ;no:mn E; there are insufficient data to
support an estimate of their incidence:
General: Allergic reactions [
were severe [e.g., cardiac arrest)
!e%&a-?il __S%a_;s block, proionged block

3 {flushing), tachycardia, bradycardi

or hyi, d which, 1n rare instances,

Dyspnea, b
Integumentary: Rash, unticaria, reaction st injection site
There have been rare spontaneous reports of seizures in ICU patients foltowing long-term

infusion of 1o support [ . There are data to define
the contribution, If any, of ium andfor its i (See PRECAUTIONS,
LONG-TERM USE IN INTENSIVE CARE UNIT (ICU)}
OVERDOSAGE
;a; :E been limited experience with atracurium besylate overdosage. The possibility of
ge can be mini d by carefully monitoring muscle twitch response to
om:v:m;. nerve E doses of can be expected to produce
h d eftects. sage may _._n.muma the risk of histamine release and

cardi effects, it support is necessary, this
should include proper positioning, fluid adminisiration, and the use of vasopressor agents if
necessary. The patient's airway should be assured, with manual or mechanica!l ventitation
maintained as necessary. A longer duration of neuromuscular block may result from overdosage
and a peripheral nerve stimulator should be used to monitor recovery. Recovery may be
facilitated by administration of an anticholinesterase reversing agent such as neostigmine,

or pyridosts in with an anticholinergic agent such as atropine
or glycopyrrolate. The appropriate package inserts should be cansulted for prescribing
information

Three pediatric patients (3 weeks, 4 and § months of age) unintentionally received doses of
0.8 mg/kg 10 1 mg/kg of atracurium besylate. The time to 25% recavary (50 to 55 minutes)
following these doses, which were 5 to 6 times the EDgs dose, was moderately longer than the
carresponding time observed following doses 2 to 2.5 times the atracurium EDgs dose in infants
122 to 36 minutes). Cardiovascular 1;.52 were minimal. Nonetheless the possibility of
car changes must be i in z_m case of overdose.

An adult patient (17 years of age) unintentionally received an initial dose of 1.3 my/kg of
atracurum besylate. The time from injection to 25% recovery (83 minutes) was approximately
twice that observed following maximum recommended doses in adults (35 to 45 minutes). The
patient experienced maderate hemodynamic changes {13% increase in mean arterial pressure
and 27% increase in heart rate) s:s: persisted for 40 minutes and did not require treatment.

The i LDsg's din i male and female albino mice and maie
Wistar rats were 1.9, 2.01 and 1.31 mg/kg, respectively. Deaths occurred within 2 minutes and
were caused by respi y paralysis. The sub {Dsg d n male

Wistar rats was 282.8 mg/kg. Tremors, ptosis, loss of reflexes and respiratory failure
preceded death which occurred 45 to 120 minutes after injection.

DOSAGE AND ADMINISTRATION

Ta avoid distress to the patient, atracurium should not be administered before unconsciousaess
has been induced. Atracurium should not be mixed in the same syringe, or administered
simuitaneously through the same needie, with alkaline solutions (e.g., barbiturate solutions}

Atracurium besylate should be administered intravenously. DO NOT GIVE ATRACURIUM
BESYLATE BY INTRAMUSCULAR ADMINISTRATION. Intramuscular administration of
atracurium may result in tissue irritation and there are no clinical data to support this route of
administration.

The use of a peripheral nerve stimulator to monitor muscle twitch supprassion and recovery
will permit the most advantageous use of atracurium and minimize the possibility of ovardosage.
Bolus Doses for | ion and Mai of Block:

Adults: An atracurium besylate dose of 0.4 to 0.5 mg/kg (1.7 to 2.2 times the EDgs), given as an
intravenous bolus injection, is the recommended initial dose for most patients. With this dose,
good or excellent conditions for nonemergency intubation can be expected in 2 to 2.5 minutes in
most patients, with maximum biock achieved app y 3 to § minutes after
injection, Clinicatly required neuromusculer block generally lasts 20 to 35 minutes under
balanced anesthesia. Under balanced anesthesia, recovery to 25% of control is achieved
approximately 35 to 45 minutes after injection, and recovery is usually 35% complete
muca,_aua?g minutes after injectian.

by isofi or enflurane The same initial

besylate nama 2 0.4 to 0.5 mg/kg may be used for intubation prior to administration of these
inhalation agents; however, if atracurium is first administered under steady state of isoflurane ot
enflurane, the initial atracurium besylate dose should be reduced by approximately one-third,
i.e. 10 0.25 to 0.35 mg/kg, to adjust for the potentiating effects of these anesthetic agents. s:n.
halothane, which has only a marginal { ly 20%) p ing effect on 3
smaller dosage reductions may be considered.

Atracurium besylate doses of 0.08 to 0.1 mg/kg are recommended for maintenance of

tar block during p ged surgical p dures. The first dose will
generally be required 20 to 45 minutes after the initial 5:5:3. besylate injection, but the
need for maintenance doses should be detecmined by clinical criteria. Because atracurium
{acks cumulative effects, maintenance doses may be administered at relatively reguler intervals
for each patient, ranging approximately from 15 to 25 minutes under balanced anesthesia,
shghtly longer under isoflurane or enflurane. Higher atracurium doses {up to 0.2 mg/kg) permit
maintenance dosing at longer intervals.
Children and infants: No atracurium dosage adjustments are required for pediatric patients two
years of age of older. An atracurium besylate dose of 0.3 to 0.4 mg/kg is recommended as the
initial dose for infants {1 month to 2 years of age) under halothane anesthesia. Maintenance
doses may be required with stightly greater frequency in infants and children than in aduhts.
Special Considerations: An initial atracurium besylate dose of 0.3 to 0.4 mg/kg, given slowly or
in divided doses aver one minute, is recommended for adults, children, or infants with
significant cardiovascular disease and for adults, children, or infants with any history (e.g.,

severe anaphylactoid reactions or asthmal suggesting a greater risk of histamine release.

Dosage reductions must be considered alsa in patients with neuromuscular disease, severe
eiectrolyte disorders, or in which i of lar biock or
difficulties with reversal have been demonstrated. There has been no clinical experience with
atracurium in these patients, and no specific dosage adjustments can be recommended. No
atracurium dosage adjustments are required for patients with renal disease.

An initial atracurium dose of 0.3 to 0.4 mg/kg is recommended for aduhts following the use of

succinylcholine for intubation under balanced anesthesia. Further reductions may be desirable
with the use of Sa:. 5: lation 2_352_2 The patient m.a._a be permitted to recover from
the effects of i prior to b data are available
for recommendation of & specific initial atracurium dose for administration following the use of
succinylcholine in children and infants.
Use by Continuous Intusion: Infusion in the Operating Room (OR): After administration of a
recommended initial bolus dose of atracurium besylate injection {0.3 to 0.5 mg/kg), 8 diluted
solution of atracurium besylate can be sdministered by continuous infusion to aduits and
children aged 2 or more years for maintenance of neuromuscular block during extended
surgical p d Infusion of ium should be indi ized for each patient. The
rate of administration should be adjusted according to the patient’s response as determined
by peripheral nerve stimulation. Accurate dosing is best achieved using a precision infusion
device

Infusion of atracurium should be initiated only after early evidence of spontaneous
recovery from the bolus dose. An initial infusion rate of 910 10 mcg/kg/min may be required 1o
rapidly counteract the recovery of function. T . 8 rate of
5 to 9 mcg/kg/min should be adequate to maintain continuous neuremuscular black in the
range of 83 to 99% in most pediatric and aduit patients under balanced anesthesia.
Occasional patients may require infusion rates as low as 2 mcg/kg/min or as high as
15 meg/kg/min.

The neuromuscular blocking effect of atracurium administered by infusion is potentiated
by entlurane or isoffurane and, to a lesser extent, by halothane. Reduction in the infusion rate
of atracurium should, therefore, be considered for patients receiving inhalation anesthesia.
The rate of atracurium besylate infusion should be reduced E approximately one-third in the
presence of steady-state enfiurane or isofl smaller shauld be
considered in the presence of halothane.

in patients undergaing cardiopulmanary bypass with induced hypothermia, the rate of
infusion of atracurium required to maintain adequate surgical relaxation during hypothermia
{25° to 26°C} has been shown to be appraximately half the rate Se:aa H_S_S normothermia.

frecovery from block following di of atracurium
infusion may be expected to proceed at a rate pi to that foltowing admini; ofa
single bolus dose.
Infusion Rate Tables: The amount of infusion solution required per minute will depend upon the
concentration of atracurium in the infusion solution, the desired dose of atracusium, and the
patient’s weight. The following tables provide quidelines for delivery, in mL/hr {equivalent to
microdrops/min when 60 microdrops = 1 mL), of atracurium solutions in concentrations of

10
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CHEMISTRY REVIEW NO, 4
ANDA # 74-639

NAME AND ADDRESS OF APPLICANT

Abbott Laboratories

Attention: Mr. Frederick A. Gustafson
One Abbott Park Road

Abbott Park, IL 60064

S FOR S
Patent No. 4179507 for the listed drug will expired on
December 18, 1996. Exclusivity I-108 (Expanded Use - For
ICU patients undergoing long-term infusion during mechanical
ventilation) will expired on June 6, 1997.

SUPPLEMENT
N/A
PROPRIETARY NAME
N/A
0] (0] NAME
Atracurium Besylate
S N oV :
N/A
AMENDMENTS AND OTHER DATES:
March 3, 1995-- ANDA Original Submission.
April 7, 1995-- Refuse to file letter.
April 18, 1995-- Amendment
June 2, 1995-- Acknowledgement receipt letter, dated
acceptable for filing April 20, 1995.
June 30, 1995-- Methods Validation
August 4, 1995-- Methods Validation
March 15, 1996-- Deficiency letter
April 16, 1996-- Amendment
May 24, 1996-- Labeling Review
June 25, 1996-- Microbiological Review
August 6, 1996-- Deficiency letter
August 30, 1996-—- Amendment
September 27, 1996- Telecom amendment-—labeling
October 15, 1996-- New correspondence--labeling
November 1, 1996-- Amendment--labeling
November 1, 1996-- Method Validation--Acceptable

December 13, 1996-- TA letter

December 16, 1996-- Amendment-no changes reported

December 18, 1996-- Telecom-Bob West

December 19, 1996-- Telecom-Bob West

January 8, 1997-- NA letter--RE: GMP issues

January 17, 1997-- Amendment in response to 1/8/97 letter



10.

12.

13.

15.

1l6.

17.

18.

19.

OLOGIC c @] 11. RX or OTC
Neuromuscular Blocking Agent Rx

(b)4 - Confidential Business

DOSAGE FORM 14 .POTENCY
Injectable 10 mg/mL in a 5 ml syringe

CHEMICAL NAME AND STRUCTURE

2,2-(pentamethylenebis (oxycaronylethylene))bis(1,2,3,4-
tetrahydro-6, 7-dimethoxy-2-methyl-l1-veratrylisoquinolinium)
dibenzenesulfonate

RECORDS AND REPORTS
N/A
COMMENTS

TA letter sent on December 13, 1996. No changes reported on
last amendment dated January 17, 1997.

CONCLUSIONS AN 0]

Recommend approval letter to issue.

REVIEWER:

Edwin Ramos - February 3, 1997
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Atracurium Besylate for Injection Abbott Laboratories.
10 mg/mL, 5 mL Syringe Abbott Park, Illinois
ANDA # 74-639 Submission Date:
Reviewer: Sikta Pradhan March 3, 1995

WP #746390T.395

Review of a request for Waiver of In-vVivo Biocequivalence Study

Introduction:

Atracurium besylate is an intermediate-duration, nondepolarizing,,
skeletal muscle relaxant for intravenous administration. It
antagonizes the neurotransmitter action of acetylcholine by binding
competitively with cholinergic receptor sites on the motor end-
plate. This antagonism is inhibited, and neuromuscular block is
reversed by acetylcholinesterase inhibitors such as neostigmine,
edrophonium, and pyridostigmine. Atracurium besylate is currently
marketed as Tracrium® Injection by Burroughs Wellcome. It is a
sterile, non-pyrogenic aqueous solution, the pH of which is
adjusted to 3.25 to 3.65 with benzenesulfonic acid.

Cbiective:

The firm has submitted this application to the Agency requesting a
waiver of in vivo biocequivalence study requirements for its
Atracurium Besylate for Injection, 10 mg/mL, 5 mL Syringe in
accordance with 21 CFR 320.22 (b) (1).

Formulation:

Both test and reference products are supplied as solution intended
solely for intravenous administration. Both the products contain
Atracurium Besylate as active ingredient. Benzenesulfonic acid
solution was used to adjust pH. The comparative formulations of
the test and reference products are presented kbelow.

Ingredients Amounts

Test Reference (Tracrium®)

(Burroughs Wellcome)
Atracurium Besylate 10 mg/mL 10 mg/mL
Benzenesulfonic acid solution + to adjust pH + to adjust pH
Water for Injection, Sterile gs as
Comments:
1. The drug product is an aqueous soluticn intended for intravenous
administration.

[29]

The route cf administration, dosage Zorm, and amount <of active



-,
ingredient are the same in the test and reference drug products.

3. The only exception is that, the container of the test product is
S _mL svrinde, and that of the reference product is 5 ml, glasg
fliptop wvial. This difference should be noted for labeling
purpose.

4. Burroughs Wellcome has a patent on Tracrium® Injection which will
expire on December 18, 1996,

Recomm

The Division of Bioequivalence agrees that the information submitted by
Abbott Laboratories demonstrates that the test product, Atracurium
Besylate Injectable, 10 mg/mL in 5 mL syringe falls under 21 CFR
Section 320.22 (b) (1) of the Bicavailable/Bicequivalence Regulations.
The waiver of in vivo biocequivalence study for the proposed test
product is granted. From the biocequivalence point of view, the
Division of Bioequivalence deems the test injectable to be
biocequivalent to Tracrium® Injection, 10 mg/mL filled in mL 5 mL glass
fliptop vial, manufactured by Borroughs Wellcome.

92/7/94

Sikta Pradhan, Ph. D.
Division of Bioequivalence
Review Branch I

RD INITIALED YCHUANG

FT INITIALED YCHUANG 7 /95‘
G
Concur: L i - Date-—--;ga{%—4~i——-—
Keith K. Chan, Ph. D. L
Director, Division of Bicequivalence
cc: ANDA # 74-639 (original, duplicate), HFD-600 (Hare), HFD- 630,

HFD-652 (Huang, Pradhan), Drug File, Division File.

SP/082695/X:\wpfile\Pradhan\746390T.395



